I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Tinnitus has been reported in about 15% of the world population, most of them between the ages of 40 and 80 years.\[[@ref1]\] The prevalence of chronic tinnitus increases with age, peaking at 14.3% in people 60--69 years of age.\[[@ref2]\] The increase in prevalence of tinnitus with age is at least partly explained by the fact that hearing loss (HL) is an important risk factor for tinnitus;\[[@ref3][@ref4]\] 1--2% of people experiencing tinnitus develop anxiety, sleep disorders, or depression. It is not known why a few patients are truly disturbed and disabled by tinnitus. The amount of tinnitus distress appears to be associated with comorbid anxiety, comorbid depression, personality type, psychosocial situation, the amount of related HL, and the loudness of the tinnitus. The subjective nature of tinnitus, lack of objective quantification, diversity of causes, and heterogeneity of affected patients contribute to the poor understanding of stress related to tinnitus. We evaluated factors related to tinnitus to better understand patient morbidity and facilitate treatment.

P[ATIENTS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
================================================

Two hundred and thirty-six women and 234 men with objective tinnitus visited the Tinnitus Clinic at the Department of Otorhinolaryngology, Seoul St. Mary\'s Hospital, Catholic University of Korea, Seoul, Korea, between January 2009 and June 2010. Patients were divided into three age groups for evaluation: under 40 years, 41--60 years, and over 60 years. All patients were evaluated using the same systematic protocol for evaluation of tinnitus and sound intolerance. This protocol was the basis for selecting the clinical data, features of tinnitus, and symptoms for review. Patients were evaluated using the Korean version of the Tinnitus Handicap Inventory (THI). The THI score was graded as negligible (0--16), mild (18--36), moderate (38--56), severe (58--76), or catastrophic (78--100). The perceived stress was evaluated using the Brief Encounter Psychosocial Instrument-Korean version (BEPSI-K). The total score of the BEPSI-K was interpreted using three severity levels: low (\<1.3), moderate (1.4--2.3), and severe (\>2.4). The Beck\'s depression index (BDI) questionnaire was used for measuring depression and was scored as normal (1--10), mild (11--16), borderline (17--20), moderate (21--30), or severe (31--40). A complete clinical otorhinolaryngolic and head and neck examination was performed. Patients were evaluated using pure tone audiometry in an acoustically treated booth to test frequencies at 250, 500, 1000, 2000, 3000, 4000, 6000, and 8000 Hz (SA 203 audiometer; Entomed, Malmö, Sweden).

Statistical analysis {#sec2-1}
--------------------

The influence of patient age on perceived tinnitus was evaluated. Tinnitus features and characteristics of all age groups were compared using the *t* test or analysis of variance (ANOVA) test, depending on the data type. Statistical analysis was performed using SPSS 20.0 software (IBM, Armonk, NY, USA). *P* less than 0.05 was considered statistically significant.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Four hundred and seventy patients, 234 men (49.8%) and 236 women (50.2%), were evaluated. The age of the patients ranged from 12 to 86 years \[mean: 53 ± 7.9 (standard deviation) years\]. The mean age among women was 54 years and among men was 51.5 years. There was no difference in patient age by sex; 18.1% of patients were less than 40 years of age, 46.2% were 40--60, and 35.7% were above 60. Patients of 40--60 years of age were seen most frequently (*P*=0.02, ANOVA); 45.9% of patients less than 40 year, 44.7% between 40 and 60, and 59.5% above 60 were women. Patients above 60 years of age were more frequently women (*P*=0.005, *t* test) and younger patients were more commonly men (*P*=0.02, ANOVA) \[[Table 1](#T1){ref-type="table"} and [Figure 1](#F1){ref-type="fig"}\]. Patients above 40 years of age had tinnitus for longer duration than younger patients (*P*=0.02, ANOVA) \[[Table 1](#T1){ref-type="table"} and [Figure 2](#F2){ref-type="fig"}\]. The duration of symptoms was longest in patients above 60 years of age (*P*=0.02, ANOVA). Patients were asked to localize their tinnitus. Of those with unilateral tinnitus, 26.4 and 25.7% reported left and right-sided tinnitus, respectively; 8.9% of patients could not localize their tinnitus, describing it only as "in the head." Of patients below 40 years of age, 54.12% had unilateral tinnitus, 38.82% bilateral tinnitus, and 7.06% poorly localized tinnitus \[[Table 1](#T1){ref-type="table"} and [Figure 3](#F3){ref-type="fig"}\]. Of patients aged 40--60 years, 52.63% had unilateral tinnitus, 40.67% bilateral tinnitus, and 6.70% poorly localized tinnitus. Of patients older than 60 years of age, 50.30% had unilateral tinnitus, 36.97% bilateral tinnitus, and 12.73% poorly localized tinnitus. There was no difference in location of tinnitus by age group. Unilateral tinnitus was more common than bilateral tinnitus in all the age groups (*P*=0.001, ANOVA). This difference was highest in the 40 to 60-year age group.

###### 

Patient characteristics by age subgroup

                                                \<40 years    40--60 years   \>60 years    *P* value
  --------------------------------------------- ------------- -------------- ------------- -----------
  Gender                                                                                   
   Male                                         46 (9.8%)     120 (25.5%)    68 (14.5%)    
   Female                                       39 (8.3%)     97 (20.6%)     100 (21.3%)   0.005\*
  Tinnitus duration (months)                                                               
   \<12                                         53 (11.9%)    102 (22.9%)    67 (15%)      0.02^†^
   \>12                                         31 (7%)       92 (20.6%)     101 (22.6%)   
  Tinnitus location                                                                        
   Unilateral                                   46 (54.12%)   110 (52.63%)   83 (50.30%)   0.801
    Right                                       31            49             38            
    Left                                        15            61             45            
   Bilateral                                    33 (38.82%)   85 (40.67%)    61 (36.97%)   
   Poorly localized                             6 (7.06%)     14 (6.7%)      21 (12.73%)   
  Tinnitus type                                                                            
   Tonal                                        8 (5.8%)      25 (18.4%)     15 (11%)      0.459
   Noise                                        13 (9.6%)     47 (34.6%)     28 (20.6)     
  Tinnitus onset                                                                           
   Acute                                        19 (67.86%)   41 (63.08%)    37 (61.67%)   0.408
   Gradual                                      9 (32.12%)    24 (36.92%)    23 (38.33%)   
  Tinnitus awareness during the day (0--100%)                                              
   Score \>50                                   51 (11.6%)    61 (13.9%)     41 (9.3%)     0.401
   Score \<50                                   52 (11.8%)    125 (28.5%)    109 (24.8%)   
  Pitch (VAS 0--100)                                                                       
   \<40                                         14 (5.3%)     30 (11.4%)     31 (11.8%)    0.203
   \>60                                         43 (16.3%)    97 (36.9%)     48 (18.3%)    
  Loudness (VAS 0--100)                                                                    
   \>50                                         25 (6%)       112 (26.7%)    86 (20.5%)    0.152
   \<50                                         54 (12.9%)    81 (19.3%)     61 (14.6%)    
  Annoyance (VAS 0--10)                                                                    
   \>5                                          37 (8.8%)     125 (29.7%)    89 (21.1%)    
   \<5                                          43 (10.2%)    73 (17.3%)     54 (12.8%)    0.100

\*= men affected more frequently than women, ANOVA ^†^=above 12 months more common, ANOVA ANOVA: analysis of variance

![Gender percentage by age group](NH-18-214-g001){#F1}

![Duration of tinnitus by age group](NH-18-214-g002){#F2}

![Location of tinnitus by age group](NH-18-214-g003){#F3}

Patients described the type of sound they perceived as tonal or noise \[[Table 1](#T1){ref-type="table"}\]. More than one type of sound was reported in 56.9% of all patients, and was most common in patients less than 60 years of age. Tonal sound was reported in 43.1% of all patients. There was no difference in the type of sound reported by the age groups \[[Table 1](#T1){ref-type="table"}\]. Patients below 40 years of age most commonly reported that their tinnitus began at a mild level and increased over a period of years; 10% (*n*=47) had onset of their tinnitus associated with a specific event, such as trauma, an explosion, or some other loud noise; 32.14% of patients below 40 years of age had gradual onset of tinnitus and 67.86% had acute onset \[[Table 1](#T1){ref-type="table"} and [Figure 4](#F4){ref-type="fig"}\]; 61.67% of patients above 60 years of age had acute onset of tinnitus and 38.33% had gradual onset; and 63.08% of patients between 40 and 60 years experienced acute onset of tinnitus. There was no difference in the time of onset of tinnitus by age group. The pitch of tinnitus was subjectively assessed. Most of the patients perceived the tinnitus as high pitched (71.5%). The perception of loudness greatly varied; 53.2% of the patients thought the tinnitus was loud, with most of these patients in the above 40-year age group. These patients tended to have a high annoyance visual analogue scales (VAS) score, greater than 5 in 59.6% of these patients.

![Type of onset by age group](NH-18-214-g004){#F4}

Patients rated the severity of their tinnitus using the THI scoring system \[[Table 2](#T2){ref-type="table"} and [Figure 5](#F5){ref-type="fig"}\]. Half (196/392) of all patients evaluated in our clinic had slight or mild tinnitus. Only 24.23% of all patients evaluated had a moderate level and 15.31% a severe level. The greatest number of patients with a mild, moderate, or severe score was found in the 40 to 60-year age group. The greatest number of patients with a catastrophic score was found in the above 60-year age group. There was no difference in tinnitus severity measured by THI by age group. The subjective severity of tinnitus was weakly correlated with BEPSI-K (Pearson correlation coefficient *r*=0.25, *P*\<0.001) \[[Table 2](#T2){ref-type="table"} and [Figure 6](#F6){ref-type="fig"}\] and BDI score (Pearson correlation coefficient *r*=0.48, *P*=0.001) \[[Table 2](#T2){ref-type="table"} and [Figure 7](#F7){ref-type="fig"}\].

###### 

Psychological characteristics by age subgroup

                            \<40 years    40--60 years   \>60 years    *P* value
  ------------------------- ------------- -------------- ------------- --------------
  Hearing threshold                                                    
   0--25                    54 (13.3%)    75 (18.4%)     36 (8.8%)     **0.003^†^**
   26--40                   7 (1.7%)      30 (7.4%)      42 (10.3%)    
   41--55                   9 (2.2%)      24 (5.9%)      24 (5.9%)     
   56--70                   4 (1%)        18 (4.4%)      22 (5.4%)     
   71--90                   5 (1.2%)      42 (10.3%)     15 (3.7%)     
  Tinnitus severity (THI)                                              
   Slight (0--16)           11 (13.75%)   34 (20.61%)    37 (25.17%)   0.258
   Mild (18--36)            26 (32.5%)    47 (28.48%)    41 (27.89%)   
   Moderate (38--56)        30 (37.5%)    35 (21.21%)    30 (20.41%)   
   Severe (58--76)          10 (12.5%)    32 (19.39%)    18 (12.24%)   
   Catastrophic (78--100)   3 (3.75%)     17 (10.3%)     21 (14.29%)   
  BEPSI stress score (Kr)                                              
   Lower stress (\<1.3)     15 (3.7%)     51 (12.6%)     62 (15.3%)    0.992
   Moderate (1.4--2.3)      50 (12.3%)    107 (26.4%)    63 (15.5%)    
   Severe stress (\>2.4)    14 (3.4%)     26 (6.4%)      18 (4.4%)     
  BDI depression score                                                 
   Normal                   43 (10.9%)    113 (28.6%)    83 (21%)      0.858
   Mild                     18 (4.6%)     32 (8.1%)      25 (6.3%)     
   Borderline               4 (1%)        11 (2.8%)      9 (2.3%)      
   Moderate                 7 (1.8%)      14 (3.5%)      6 (4.1%)      
   Severe                   2 (0.5%)      11 (2.8%)      7 (1.8%)      

^†^= greater hearing loss in patients greater than 40 years of age, ANOVA. ANOVA: analysis of variance, BDI: Beck's depression index, BEPSI: Brief Encounter Psychosocial Instrument-Korean version
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Hearing threshold in the high frequency range was evaluated \[[Table 2](#T2){ref-type="table"} and [Figure 8](#F8){ref-type="fig"}\]; 40.5% of all patients had normal hearing. Hearing abnormalities decreased in frequency with increasing severity. The one exception to this was the high prevalence of patients 40--60 years of age in the worst category, that is, severe.

![Hearing threshold in the high-frequency range by age group](NH-18-214-g008){#F8}

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Subjective tinnitus is experienced in different forms, with a wide range of severity and character. About half of patients had unilateral tinnitus. Previous reports have shown a wide range in the frequency of unilateral versus bilateral tinnitus.\[[@ref3]\] This variation has been explained by differences in population characteristics and definitions of tinnitus and its severity. The presence of tinnitus has been reported to progressively increase with age, affecting 5% of individuals 20--30 years of age and 12% of individuals above 60 years of age. Tinnitus is not so much correlated with senescence as with concomitant HL. The prevalence of tinnitus increases to 70--85% in the hearing-impaired population;\[[@ref5]\] 40 to 60-year-old individuals were most commonly affected, followed by individuals above 60 years of age, followed by individuals below 40 years of age. The prevalence of findings in patients 40--60 years of age may be because of this age range comprising 67.7% of patients with severe sensorineural HL.

The finding of women being affected more frequently than men in the above 60 age group may be because of their greater longevity. The location and type of onset of tinnitus in patients was similar to that in the previous reports.\[[@ref6]\] Affected patients commonly had a gradual worsening of their tinnitus over years, starting out at a mild level and worsening over time. This could have been because of the referral patterns that occur to our clinic. Patients are generally referred to our specialty clinic from other general medicine clinics. This referral pattern could have led to patients being referred after their symptoms were observed for longer than 12 months and patients with transient tinnitus were less likely to be referred to our clinic. Also, some patients may not have been motivated to seek medical help until their symptoms worsened. This pattern was especially valid in the oldest patients, wherein some non-life-threatening symptoms were more likely to be tolerated and not evaluated.

Patients most commonly characterized the tinnitus as noise. This finding was different from the previous reports, wherein the most common tinnitus was reported to be tonal in nature.\[[@ref7]\] This difference may be because of our use of patient description of their tinnitus. This is in contrast to the previous reports that used a predetermined category to describe the tinnitus; 16.3% of patients below 40 years of age, 36.9% between 40 and 60, and 18.3% above 60 years of age described a moderately high-pitch tinnitus on a VAS (60/100 points), similar to the previous reports;\[[@ref8]\] 47.2% of patients above 40 years of age described moderately high loudness on a VAS (50/100 points), greater than the previous reports.\[[@ref9]\] This loudness may be attributed to delayed referral or referral of patients with greater symptoms.

Only 12.9% of patients below 40 years of age described their tinnitus loudness as low on a VAS (less than 50 of 100 points). These patients most frequently had low psychological impact scores. A significant correlation has been reported between the loudness of tinnitus and annoyance to tinnitus, similar to our patients. This finding supports the theory that a patient\'s reaction to tinnitus is a complex interaction between acoustic phantom symptoms, somatic attention, and depressive symptoms;\[[@ref10]\] 50.8% of patients who were above 40 years of age judged their annoyance from tinnitus to be moderately high on a VAS (5 of 10 points). This higher score of annoyance has been associated with increased risk for depression and anxiety,\[[@ref11]\] similar to our patients.

The severity of tinnitus can be influenced by different factors, such as sociodemographic or tinnitus characteristics or additional health complaints; 12.8% of the patients above 40 years of age and 2.6% of patients below 40 years of age had severe tinnitus, according to THI testing, and 9.7 and 0.8%, respectively, had catastrophic tinnitus. These patients were more likely to have sleep disturbances and difficulty with daily activities. Studies in Australia,\[[@ref12]\] the United Kingdom,\[[@ref13]\] and Brazil\[[@ref14]\] have not shown an association between advanced patient age and an increased incidence of catastrophic tinnitus. These differences may be because of the referral patterns found in our clinics.

Anxious and depressive symptomatology seem to be the most common sequelae of tinnitus. Marciano *et al*.\[[@ref4]\] reported that 77% of consecutively screened tinnitus patients fulfilled the criteria for at least one Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) mental disorder and had elevated scores on the Minnesota Multiphasic Personality Inventory depression, hysteria, and hypochondria scales. Patients who were above 40 years of age most frequently reported moderate stress scores (41.9%). Few patients had a high Beck depression score, with patients above 40 years of age being at greatest risk. This may be because the elderly are less able to cope with tinnitus.\[[@ref15]\] Tinnitus severity has been reported to be positively correlated with patient depression, insomnia, and anxiety.\[[@ref16]\] Patients did not demonstrate such an association. This lack of association in such patients may be because of the relatively large number of patients with slight or mild tinnitus (50%). The role of cognitive functioning in the development and maintenance of severe tinnitus and associated psychological distress has been well described.\[[@ref17][@ref18][@ref19]\] Early intervention would appear to be required to break the cycle of tinnitus severity, psychological distress, and maladaptive coping.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

Our results demonstrate that patients above 40 years of age were most commonly affected with severe tinnitus. These patients experienced more severe stress and HL than younger affected adults. It is important to evaluate affected patients for potentially modifiable risk factors for severe tinnitus and treat them. Future research should prospectively examine the relationship between patient age, risk factors for tinnitus (smoking, hypertension, and noise exposure),\[[@ref20][@ref21][@ref22]\] personality traits, and mental health for their role in the development of tinnitus.
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